PURPOSE Understanding the transformation of primary care practices to patientcentered medical homes (PCMHs) requires making sense of the change process, multilevel outcomes, and context. We describe the methods used to evaluate the country's fi rst national demonstration project of the PCMH concept, with an emphasis on the quantitative measures and lessons for multimethod evaluation approaches.
INTRODUCTION
T he 2004 Future of Family Medicine report documented the current crisis in the US health care system and made the case for a "New Model" of practice. 1, 2 This model has evolved to be consistent with the emerging consensus principles of the patient-centered medical home (PCMH). 3 The PCMH model of primary care incorporates current best practices in terms of access to care, prevention, chronic disease management, care coordination, and responsiveness to patients. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] This model also acknowledges the trend toward health care consumerism and seeks to leverage information technology to improve outcomes and communication. 15 In June 2006, the American Academy of Family Physicians (AAFP) began a trial to implement the PCMH model in 36 volunteer practices over the course of 2 years. The AAFP contracted with the Center for Research in Family Medicine and Primary Care to conduct an independent evaluation. This article describes the key methodologic strategies used for the evaluation and includes a comprehensive list of the data col-lection tools. It also summarizes methodologic lessons learned from the evaluation over the course of 3 years. The article by Stange et al 16 in this supplement summarizes the context for the trial, and the article by Stewart et al 17 describes the conduct and evolution of the intervention.
Evaluating the NDP project required an evaluation plan having suffi cient breadth and depth to capture the complex structures, processes, and outcomes likely to be affected by these efforts to bring about change. [18] [19] [20] [21] The complex nature of the intervention required a combination of quantitative and qualitative strategies. [22] [23] [24] The evaluation team had expertise in primary care (C.R.J., P.A.N., W.L.M., K.C.S., R.L.F.), ethnographic data collection (B.F.C., W.L.M., E.E.S.), epidemiology (C.R.J., K.C.S., R.L.F., P.A.N.), biostatistics (R.F.P., R.W., M.D.), and multimethod research (C.R.J., B.F.C., P.A.N., W.L.M., K.C.S.). The facilitators were not part of the evaluation team.
As an overall guide to the evaluation, we selected an initial practice change model, based on previous work of the evaluation team, [25] [26] [27] that is sensitive to both internal and external events. 28, 29 The key elements in this change model include motivation and relationships among key stakeholders, practice resources for change, and external motivators and opportunities for change. We assessed other practice-level constructs, including staff satisfaction and organization of care according to the evolving PCMH model of TransforMED, the group implementing the intervention. 17 The evaluation team selected measures of patient experience and outcomes according to both feasibility of use and a desire to represent diverse domains including critical aspects of primary care (eg, comprehensiveness of care, degree of shared knowledge between patient and clinician, quality of interpersonal communication, coordination of care, patient advocacy and trust, providing care in a family and community context, continuity, longitudinality, cultural responsiveness, accessibility, and strength of patients' preference for seeing their clinician). We also assessed medical condition-specifi c quality of care in the domains of acute and chronic illness, mental health, and delivery of preventive services, and patient outcomes including self-reported health status, enablement, and satisfaction.
The goals of the evaluation were (1) to describe the process of practice transformation and (2) to evaluate and compare the effects of 2 implementation approaches (ie, facilitated vs self-directed) on practice and patient outcomes. New knowledge generated from this evaluation is likely to benefi t patients, primary care clinicians, researchers, evaluators, policy makers, health care administrators, educators, and organizations advocating for better health care.
METHODS
The AAFP recruited practices for the NDP among active academy members and graduating family medicine residents in 2006. The trial had a group-randomized design with multiple cross-sectional assessments of outcomes. A total of 36 volunteer practices were assigned to a facilitated or a self-directed intervention group. A companion article in this supplement provides a detailed description of the content of the intervention. 17 In short, the facilitated group received extensive assistance from 1 of the 3 facilitators during the 2 years of the study (June 2006-May 2008) in implementing the evolving model, whereas the self-directed group was left alone to implement the model. 17 Participating practices attempted to implement all aspects of the model. TransforMED, a wholly owned subsidiary of the AAFP, implemented the intervention.
To guide the evaluation, we created a matrix of critical areas for collecting data, shown in Table 1 . This table describes the structures, process, and outcomes that we considered. For example, the relevant outcomes included patient experience, practice staff and clinician experiences, and quality of care in various areas (preventive services delivery, chronic disease care, acute illness care, and care for mental disorders). Using quantitative data strategies, we collected crosssectional data through consecutive sampling at 3 points in time that were disclosed post hoc to the practices: baseline (July 3, 2006), 9 months (April 1, 2007), and 26 months (August 1, 2008). The evaluation team used qualitative data strategies to inform and modify the intervention throughout the study.
The AAFP Institutional Review Board (IRB) reviewed and approved the protocols for this study for primary data collection, and the IRBs of each coauthor's institution also approved secondary data analysis. Most practices did not have IRBs that represented them. In some cases, the systems accepted the AAFP IRB's approval. In 1 case, the system IRB did not approve participation of the practice in the study; this practice withdrew and all data from that practice were expunged.
Quantitative Data Collection Strategies
Because we sought to understand the mechanisms as well as the results of practice change toward a PCMH, we collected quantitative data in 5 key domains-1 capturing baseline practice structure, 2 capturing intermediate process measures (staff perceptions about their organization; practice fi nancial performance), and 2 capturing patient outcomes (patient ratings of their experience with the practice; measures of care quality). This broad focus required 5 distinct sets of quantitative data collected with various tools-a baseline practice survey, medical record audits, a patient outcomes survey, a clinician staff questionnaire, and a practice fi nancial survey-each described below.
Baseline Practice Survey
The purpose of the baseline practice survey (BPS) was to initially determine a practice's eligibility for participation in the study, but it also served to gather baseline demographic and structural information. The BPS was an online application designed in collaboration with TransforMED (Supplemental Appendix 1, available online at http://annfammed.org/cgi/content/full/8/ suppl_1/s9/DC1). The BPS outlined the criteria by which applicants would be evaluated and collected background information on the practice structure, existing health information technology, team function, use of evidence in practice, attributes of the larger community and system, and characteristics of patients seen in the practice.
Medical Record Audit
The purpose of the medical record audits was to gather information about the quality of care as measured by delivery of recommended clinical services, including selected preventive, acute, chronic, and mental health care (Supplemental Appendix 2, available online at http://annfammed.org/cgi/content/full/8/suppl_1/ s9/DC1). We drew indicators from the Ambulatory Care Quality Alliance (ACQA) Starter Set of the Agency for Healthcare Research and Quality. 30 Of the 26 measures recommended, we included 16: all 7 prevention indicators, 2 coronary artery disease indicators, all 6 diabetes indicators, and 1 measure c Self-directed practices.
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E VA LU AT ING PR AC T ICE CHA NGE TOWA R D P C MH of appropriate treatment of upper respiratory tract infection in children. We did not include measures of heart failure, asthma, prenatal care, and pharyngitis testing because of concerns about the low numbers of patients expected to have these conditions among the 60 patients whose medical records could feasibly be reviewed in each practice. The evaluation team assessed delivery of clinical preventive services by measuring patients' receipt of services recommended by the US Preventive Services Task Force in July 2006 using sex-and age-specifi c recommendations. 31 We evaluated the quality of chronic disease care by measuring recommended quality measures for coronary artery disease (3), hypertension (2), diabetes (8) , and hyperlipidemia (4). We evaluated the quality of acute care for upper respiratory infections by using the principles for judicious use of antibiotics for adults and children. 32, 33 Finally, we evaluated the quality of depression care in the acute, continuation, and chronic care phases using a measure adapted for this study as a representative condition for mental health care (Supplemental Appendix 3, available online at http://annfammed.org/cgi/content/full/8/3/ suppl_1/s9/DC1). Data from the medical record audit were used to generate scores for ACQA measures, preventive care, and chronic disease care.
A research nurse, employed by TransforMED but supervised by the independent evaluation team, audited 60 consecutive medical records per practice at baseline and again at 9 and 26 months. The research nurse audited the records on site or using remote access granted under a business associate agreement between TransforMED and the participating practice.
Patient Outcomes Survey
The purpose of the patient outcomes survey (POS) was to measure patient experiences using data collection and analysis tools and techniques that have been developed by the evaluation team and others. To assess these dimensions, we included Flocke's Components of Primary Care Index (CPCI) subscales for comprehensive care, patients' shared knowledge with their clinician, interpersonal communication, personal physician preference, coordination of care, and community context. [34] [35] [36] [37] We also included Safran's scales from the Ambulatory Care Experience Survey (ACES): organizational access, health promotion counseling, clinical team care, whole-person care, and patients' perception of time with the doctor. [38] [39] [40] We developed an all-ornone composite quality score based on the Institute of Medicine criteria: global practice experience. [41] [42] [43] Finally, the POS contained Howie's measure of Patient Enablement (PE) and the Consultation and Relational Empathy (CARE) measure developed by Mercer. [44] [45] [46] [47] These validated instruments have been found to be associated with patient satisfaction, preventive service delivery, chronic illness care, and health system features. [35] [36] [37] 46, 48 TransforMED obtained a list of 120 consecutive patients visiting each practice, starting on each of the 3 dates for cross-sectional samples (baseline, 9 months, and 26 months) under a business agreement with each practice. TransforMED mailed an initial postcard followed by a POS to each patient on the list. Letters with informed consent elements were sent to the patients if they were aged 18 years or older, to both patients and parents if the patient was between ages 13 and 17 years, and to the parents of patients younger than 13 years of age. The POS included more than 100 questions (82 items), most of which used a 5-point Likert-type scale. The instructions encouraged patients to respond to items that best described their experience with their regular doctor or the practice. The items and measures are available from the specifi c authors who developed them and were used with permission for this study.
Clinician Staff Questionnaire
The purpose of the clinician staff questionnaire (CSQ) was to measure and track changes over the course of the NDP in how clinicians and offi ce staff perceived key practice attributes, such as modes of communication, leadership styles, learning culture, psychological safety, and approach to cultural diversity (Supplemental Appendix 4, available online at http://annfammed.org/cgi/content/full/8/3/suppl_1/ s9/DC1). We selected these attributes because literature and the team's previous experience identifi ed them as key mechanisms for successful organizational change and patient care improvement. 25, [49] [50] [51] [52] [53] [54] The CSQ was distributed to all clinical and nonclinical practice staff at each practice and collected in 3 cross-sectional waves. Staff who agreed to participate returned the questionnaire by mail directly to the study center. To comply with the IRB protocol, the CSQ did not require an individual identifi er, so the 3 waves of the survey represent repeated cross-sections of the staff at each practice; thus, we analyzed organizational characteristics only at the aggregate practice level.
Financial Survey
The purpose of the fi nancial survey was to assess the fi nancial status of all practices participating in the study near the end of the intervention phase of the NDP (April 2008). This survey collected information about a practice's fi nancial status, including practice profi tability, diffi culty covering practice operational or capital expenses, routine fi nancial monitoring systems available to the practice, revenue estimates, and average salaries (Supplemental Appendix 5, available online at http://annfammed.org/cgi/content/full/8/ suppl_1/s9/DC1). We mailed key stakeholders with access to fi nancial information in each participating practice a self-administered survey. A separate, more detailed fi nancial analysis conducted by TransforMED, although useful for practices that were able to complete it, proved infeasible to use for evaluation, since most practices were not able to provide the needed fi nancial information on accounts receivables, accounts payable, breakdown of monthly expenses, or breakdown of net revenue by physician if they belonged to a larger system and were salaried. Some of the independent physicians were able to gather the information easily, but others lacked the time, billing support, or ability to separate personal from business fi nances.
Qualitative Data Collection Strategies
In designing the qualitative data collection, we considered types of data that would be natural products of the intervention, such as e-mail streams, Web pages, and minutes from conference calls, and how to collect such data. Because the evaluation team was able to spend time with the facilitators shortly after they were hired, it was possible to integrate the collection of some qualitative observational fi eld notes and depth interviews into the facilitators' initial assessment protocols. These data were available only for the facilitated practices, so additional strategies needed to be created for the self-directed practices. Also, although we could make a strong case that the facilitators needed to collect baseline data to guide their individualized intervention strategies for each practice, the same could not be said for the collection of followup data. As we reviewed the critical data collection areas (Table 1) , we therefore conceived of 3 sets of data from various sources-facilitator-generated data, evaluation team-generated data, and artifact data that could be captured as natural products of the NDPeach of which is described below.
Facilitator-Generated Data
During the fi rst 2 to 3 months of the NDP, the facilitators made an initial site visit to each practice in their panel, took baseline observational fi eld notes, and conducted depth interviews with key stakeholders. These visits generally lasted 2 to 3 days and gave the facilitators an opportunity to record their initial impressions and assess the baseline strengths and weaknesses of each practice. During these visits, the facilitators generated written summaries of the physical location of the practice and its staffi ng, and described key practice functions. If possible, they also followed 1 or more patients through the practice using a patient path strategy. 55 Recognizing that the facilitators had limited time for extensive note taking, the evaluation team initiated conference calls with each facilitator during which the evaluation team could ask questions about the facilitator's observations. Although all facilitators later made additional visits to their practices, they were not asked to provide extensive fi eld notes from these follow-up visits. Instead, the evaluation team received updates by conference calls and kept brief notes from these calls.
The evaluation team created a practice environment checklist (PEC) that included ratings of key concepts from the practice change and development model, 29 relationship systems, 25, 56 and work relationships (Supplemental Appendix 6, available online at http://annfammed.org/cgi/content/full/8/suppl_1/ s9/DC1). The form also provided space to make brief summary descriptive notes. Although the checklist had Likert scales, it was a qualitative tool that helped the facilitators focus on specifi c organizational characteristics in their practices and that they fi lled out based on their impressions of the practice. The facilitators reported diffi culty fi lling out the PEC, in part due to their inability to assess the organizational features of a practice because they were not staff members.
During the initial site visits, the facilitators used an open-ended interview guide to conduct individual depth interviews with key practice stakeholders (Supplemental Appendix 7, available online at http:// annfammed.org/cgi/content/full/8/suppl_1/s9/ DC1). These questions particularly focused on motivation of key stakeholders, outside motivators, and attention to the local community and health system landscape, each of which are key components of the practice change and development model 29 that would not be readily available from other data sources. A second interview guide focused on stories of change and key stakeholders' recall of critical or memorable events in the practice history (Supplemental Appendix 8, available online at http://annfammed.org/cgi/ content/full/8/suppl_1/s9/DC1).
Data collected by the NDP facilitators are potentially biased by their focus on and desire for practice change and by the specifi c obstacles and successes in their facilitation efforts. The majority of the qualitative data used for the NDP project were not directly collected by the facilitators, however, and data triangulation helped to understand and manage the potential bias. Additionally, in March 2006, before the actual initiation of the NDP, the 3 facilitators were given training in participant observation and depth interviewing, with an emphasis on taking low-inference fi eld notes. The study's ethnographic analyst (E.E.S.) added independent observations toward the end of the study to check on our interpretation.
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E VA LU AT ING PR AC T ICE CHA NGE TOWA R D P C MH Evaluation Team-Generated Data As part of the intervention, each facilitator conducted regular monthly conference calls with their panel of 6 practices. These calls were used as opportunities to motivate stakeholders and for practices to learn from each other. To capture the content of these calls, the ethnographic analyst listened and took notes. As practices shared their experiences, these conversations helped the evaluation team to understand the change process and which NDP components were the most challenging and why.
Records of the constant e-mail communication between the 3 facilitators and their panel of practices proved to be extremely rich and enlightening. Because the e-mails included not only their message, but also detailed header information, including date, time, and recipients, they were extremely helpful in recreating the day-to-day exchange of information between the facilitators and their practices. Since the facilitators also used e-mail to connect external consultants to the practices, the e-mail stream also helped to recreate the history of different NDP components. Often, particularly as practices struggled with the demands of constant change, the e-mail streams helped to identify critical defi cits in practices' adaptive reserve (capacity for change) (see the articles by Miller et al 57 and Nutting et al 58 in this supplement). The e-mail correspondences often provided more immediate notifi cation of the ability to adapt to the relentless change required by the NDP in practice physicians or staff, since these changes were often discussed with the facilitators.
A major part of the NDP intervention was the use of 4 learning sessions, each lasting 1½ days. These sessions were designed to give the NDP intervention team an opportunity to provide educational content to the facilitated practices, while at the same time offering practice participants an opportunity to share experiences and learn from each other. To capture the complex dynamics at the learning sessions for the facilitated practices, members of the evaluation team were each assigned roles and strategic locations for taking observational fi eld notes. They also took notes from informal interviews with session participants. Evaluation team members usually worked in pairs, with one concentrating on recording conversations as closely as possible, and the other focusing on any nonverbal cues. A fi nal learning session in April 2008 included both the facilitated and self-directed practices. 17 Although the self-directed practices were not included in the initial 3 learning sessions, midway through the NDP, they selforganized a retreat (their own equivalent of a learning session). It was not possible for the whole evaluation team to observe this meeting, but we were able to arrange for our ethnographic analyst to attend to take notes and interview participants. This attendance was especially important because it constituted the evaluation team's fi rst contact with the self-directed practices outside of research nurse visits.
As part of real-time data analysis, and as a strategy to enhance the completeness of the data, the evaluation team convened conference calls (with note taking) throughout the NDP. Although many of these biweekly calls included only the evaluation team, other calls also allowed the team to member-check with NDP facilitators and receive updates. These conference calls typically focused on a single practice, so the evaluation team would often invite individual facilitators to join in parts of the discussion.
To conduct postintervention observations and key informant interviews comparable to those collected at baseline, near the end of the 2-year NDP, a member of the evaluation team made a 2-day visit to each facilitated practice. These visits generated 25 to 50 single-spaced pages of notes for each practice, including a description of the practice's refl ection about their experience in the NDP. These visits were guided by the Site Visit Guide for the evaluation team (Supplemental Appendix 9, available online at http://annfammed. org/cgi/content/full/8/suppl_1/s9/DC1).
Because we had limited baseline data for the selfdirected practices and only preliminary contact at their retreat, a member of the evaluation team conducted 2-to 3-day site visits to each self-directed practice. During these visits, interviewers asked practice staff to refl ect on their experiences and to offer any critical insights about the change model and change process.
As a fi nal determination of which model components each practice had in place and when they had been implemented, the evaluation team interviewed all facilitated and self-directed NDP practices by telephone. The calls were scheduled in advance with one of each practice's NDP champions and followed a template that included space for recording open-ended responses for each of the 8 domains and 39 measured components included in the TransforMED NDP Model (Supplemental Appendix 10, available online at http://annfammed.org/cgi/content/full/8/suppl_1/ s9/DC1 and accompanying articles in this supplement 41, 58 ). These responses were used to determine if and when each NDP component had been implemented. These conversations supplemented other data on the implementation process.
Artifact Data
We used numerous artifact data to generate insights into practice characteristics, the implementation process, and outcomes. For example, practices' Web pages yielded data to confi rm practice attributes such as phy-sician staffi ng and presence of NDP components. The TransforMED Web page provided continuous updates on the NDP model being implemented and information about the consultants (national experts) who were available to assist facilitated practices. Handouts and Microsoft PowerPoint presentations from the learning sessions revealed which NDP components were being emphasized and when.
Sample Size Calculations
Using methods for clustered data, 59 ,60 our initial estimates based on our anticipated sample sizes suggested that we had at least 90% power to detect moderate effect sizes (ie, approximately 0.8 of a standard deviation change in the facilitated group compared with no change in the self-directed group) 61 for each of the outcome variables. Because multiple outcome variables were to be evaluated, we used an α level of .01 in these power calculations. For these statistical power calculations, we computed the intraclass correlation coeffi cients (ICCs) for the preventive service delivery score based on data from a prior study conducted by the investigative team. 31 For the other variables, we estimated the ICCs from the literature, or if no estimate was available, used the rule of thumb of .05 for patient outcome variables and .03 for practice process variables. 62 Although our completed analysis of the medical record audit data obtained the level of power desired, our patient-level data had substantially lower power (65%-80% for these analyses) because of lower response rates on the POS. Particularly with interactions, the practice-level analysis, which involved 31 practices, had even lower power (approximately 30%-40% depending on the outcome).
Data Management Strategies
Respondents submitted their POS or CSQ directly to the research offi ce using self-addressed prepaid envelopes. Using Snap survey software (Snap Surveys, Portsmouth, New Hampshire), we formatted these documents for rapid scanning. Data entry personnel individually reviewed each survey/questionnaire after data entry for accuracy. The research nurse recorded the medical record audit forms and mailed them in batches to the evaluation research offi ce, and we scanned these forms using Snap survey software. After data entry, the data analysis team evaluated all data for reliability, looking for illogical patterns and eliminating duplicate entries.
We coded data to conform to previously developed subscales. Responses were scaled from 0 to 1.0 to allow ease of interpretation of the scales studied. As discussed below, we conducted factor analyses for those measures included in the CSQ to reduce data pertaining to organizational factors. All qualitative data were catalogued and stored in a password-protected, secure server available only to coinvestigators for qualitative data analyses.
Analytic Methods

Factor Analysis
We submitted 82 items from the CSQ to a principal components factor analysis in 3 separate validation samples: sample 1 (n = 392), sample 2 (n = 291), and sample 3 (n = 292). Following the procedures of Gorsuch, 63 we extracted 5 factors based on inspection of scree plots, eigenvalues, and simple structure (eg, items loading >0.60 on only 1 factor). Items chosen for inclusion into the respective factor scales had to meet the same criteria across all 3 validation samples.
Analysis was conducted using PROC Factor in SAS software (SAS Institute Inc, Cary, North Carolina). 64 Because variables were nested within practices and had signifi cant ICCs, we used multilevel software (MLwiN, University of Bristol, Bristol, United Kingdom) to export the within-subject covariance matrix as input into the factor analysis, thereby removing the portion of variance due to between-practice differences (eg, we corrected for biased standard errors due to potential effects of nested data).
The 5 factors explained approximately 53% of the total variance among the 82 items. We labeled the fi rst factor adaptive reserve; the second, community awareness; the third, health information technology integration; the fourth, cultural sensitivity; and the fi fth, patient safety culture. This approach balanced comprehensiveness vs usability.
Other Analyses
Descriptions of specifi c analyses are included in the articles included in this supplement. In general, we used multilevel regression models for patient-level variables, accounting for the clustered nature of the data in practices. 41 For analyses of CSQ data, we used a least square means analysis of variance (ANOVA) model, weighting by the number of respondents in each practice. 54 The articles in this supplement that have extensive qualitative analyses detail how those analyses were conducted.
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RESULTS
Articles in this supplement and elsewhere describe NDP patient outcomes 41 and practice outcomes, 58 the qualitative experiences of participating practices, 65 and a primary care practice development approach that emerged from the NDP and our collective experience. 28, 57 Overall, 31 of the original 36 practices completed the study, whereas 5 practices (2 facilitated and 3 self-directed) withdrew. One facilitated practice withdrew because the larger system IRB could not approve participation; the other facilitated practice closed during the NDP because of fi nancial pressures. One self-directed practice felt that the NDP data collection requirements were too burdensome in the context of other practice priorities, and 2 other self-directed practices closed during the NDP (one when the rural hospital across the street closed and the other when the larger health system closed the practice because of health system priorities beyond the practice).
We completed 98.9% of the medical record audits overall; 1 practice lost its clinical data when they switched to a different electronic medical record at baseline. The research nurse was able to collect information by remote access on 40 of 92 cross-sectional samples. All but 3 practices had electronic medical records in place by the end of the study. Despite nearly complete data collection from medical record audits, a sample size of 60 consecutive patients proved to be too small to identify suffi cient numbers of patients with depression and with upper respiratory tract infections for measures of mental health and acute care to be calculated as outcome variables. For the POS, a total of 1,137, 882, and 760 were received from the baseline, 9-month, and 26-month surveys, for response rates of 29%, 24%, and 21%, respectively. Corresponding response rates for the CSQ were 60%, 48%, and 52%. Table 2 details the items that comprise the adaptive reserve factor and the other factors that emerged from the CSQ analyses. The adaptive reserve scale was used extensively in analyses reported in the article by Nutting et al 58 describing the implementation of the NDP project and is discussed in terms of its conceptual fi t in the article by Miller et al, 57 both in this supplement. This scale appears to offer a reliable way of measuring a practice's adaptive reserve. 15, 57, 65 
DISCUSSION
This evaluation was designed to study practice change using a wide lens and multiple perspectives to understand both the details and the overall success of the transformative change process. The articles published in this supplement and elsewhere highlight the benefi ts of a holistic view of the practice change process and outcomes. [15] [16] [17] 41, 57, 58, 65 At this early point in the evolution of the PCMH, it is important that implementation projects have a substantial evaluation component (preferably independent when there are commercial interests) to analyze complex data. This evaluation should include both numbers and narratives-quantitative data for outcomes that can be measured, and qualitative data for emergent constructs or for areas in which the sample size or available measures are insuffi cient for statistical analysis. Narrative data also are particularly important for understanding meaning and context. 23, 24, 27, 28, 57, [66] [67] [68] [69] We believe that the currently available diseasespecifi c quality of care measures do not capture the higher-order primary care functions that include integrating, personalizing, and prioritizing care, and fostering healing, 70 and that are responsible for much of the added value of primary care. 71, 72 In addition, because of the logistics of sampling patients with the diverse diseases seen in primary care, 73, 74 we were unable to obtain a large enough sample size to assess disease-specifi c indicators of care quality for many diseases. The components of the medical record audit that were most helpful included the ACQA measure, the prevention score, and the chronic disease care score. We found the 4 pillars of primary care (easy access to fi rst-contact care, 40 comprehensive care, 36 coordination of care, 36 and personal relationship over time 36 ) as well as global practice experience as assessed with the POS to be useful as predictors of outcomes. 41 The patient enablement measure, 46,47 consultation and relational empathy measure, 44, 45 and selfrated health status provided important patient-rated outcomes. The most useful parts of the CSQ were the items measuring adaptive reserve. The PEC and fi nancial survey were not particularly useful.
It is important not to underestimate the logistic burden of collecting practice data in a geographically dispersed sample of diverse practices. One key issue is the tension between the need to protect participants and the need to collect valid and reliable practice data. For example, a limitation of our approach was that we were not able to follow up individual staff members with repeated measures of their opinions about their practice environments and operations. This restriction was especially important in small practices, where identifying even the respondents' roles in a practice may compromise their confi dentiality and potentially jeopardize their employment. Also, because of the burden involved in obtaining informed consent from large numbers of patients, we faced substantial barriers to accessing patients' personal health information. We ultimately decided to trade off the ability to follow specifi c individuals in favor of the feasibility afforded by deidentifi ed data, which prevented us from sending out multiple survey mailings to reduce patient nonresponse.
In addition, the practices themselves bore a burden of having to produce lists of consecutive patients after a particular date with the appropriate address and contact information. The practices' contact person also had the responsibility of distributing the CSQ at 3 points in the study. Facilitated practices were addition-ally burdened with the need to respond to sustained contact with facilitators.
Other articles in this supplement describe specifi c limitations and potential sources of bias in the NDP. This evaluation, costing more than $1.5 million, has 6 important overall limitations. First, participating practices were not representative of the universe of family practices in the United States. The level of motivation exhibited by these practices was much higher than that of most practices that we have studied during the last 28 The national spotlight on the NDP further boosted their initial motivation. Second, although we tried to maximize diversity in terms of region of the country, age of the practice, and practice size, the fi nal selection of practices had few that served predominantly minority and poor populations. Third, although only 5 practices dropped out, the small number of practices enrolled limited the power to detect small differences in outcomes. It should also be emphasized that the study lacked a true control group, as the selfdirected group received a low level of support. Fourth, the POS had a relatively low response rate compared with those seen in population surveys, in part due to the lack of monetary incentives and the limited ability to send reminders. Because of restrictions imposed by the IRB and Health Insurance Portability and Accountability Act (HIPAA) regulations, the evaluation team did not have access to patient health information and could not compare respondents with nonrespondents. Our response rates (21%-29%) are not much lower than the 29% response rate reported by Safran et al, 40 however. In addition, any selection bias introduced by the low response rate is likely to have been similar across the 3 cross-sectional samples. Fifth, the qualitative data collected were relatively thin, derived from only a single brief observation, but were abundant in terms of the process data collected over the 2 years of the study. Sixth, the NDP did not include payment reform. Practices needed to make all the changes within the context of the current fee-for-service structure. Lack of additional payments for participation and the practices' diffi culties providing fi nancial data make comparisons with other demonstration projects challenging.
Other logistic issues were related to the sheer scope and expense of such an evaluation. But as the descriptions and fi ndings of the qualitative methods suggest, 58, 65 we believe that the depth of information is critical to understanding the change processes associated with success and failure in moving toward a PCMH. Other investigators evaluating quality improvement efforts are reaching a similar conclusion, that fuller understanding of what it takes to improve organizational performance requires specifi c insights that are not routinely sought: it is important to know not only that a particular strategy improves outcomes, but also how and in what contexts it does so. 21, 75 The need for information on all of these aspects is key because organizational success with complex interventions depends to a large degree on features of the local context, including leadership styles, ability to adapt practice, psychological safety, team interdependence, and others. 57, 76 An encouraging fi nding from this study is that easily captured sources of electronic data, such as e-mail streams and practice Web sites, can serve as rich repositories of data about practice history, evolution, and relationships.
In sum, our experience in conducting a multimethod evaluation of the NDP suggests that such collection and analysis of data on the process and outcome of a complex practice change process is challenging but feasible. We hope that the articles in this supplement and elsewhere 15 show the added value of a multimethod evaluation by an independent team in telling a more complete version of the complex, context-dependent story that a transformative practice change process involves.
